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@  An  improved  machine  for  grinding  the  edges  of  a  sheet  of  glass,  particularly  for  automobile  windows. 

@  A  machine  for  grinding  the  edge  of  sheets  of  plate  glass  |" |̂  5 
of  the  type  free  from  copying  cam  and  controlled  by  an  elec-  r!  '  ;.__'""_-  -.:::-  .:-"-":.  : 
tronic  system  and  including  a  grind  wheel  carried  by  a  wheel  |J  [  [  I  . 
arm  supported  on  acarriage  moving  along  a  rectilinear  path,  Ll  —  .  —  j  ( is  provided  with  a  support  of  the  wheel  arm  pivoted  on  the  '  , 
carriage,  the  angular  set  of  which  is  controlled  by  the  elec-  ! 
tronic  processor  so  as  to  maintain  the  axis  of  rotation  of  the  j  /   ^  
grind  wheel  on  a  path  parallel  to  the  path  of  the  carriage,  in  2"-  |  /^A'16  3%  ( order  to  eliminate  working  defects  on  the  corners  or  on  <  /  \ ^ \   / J s ^ ~ \  
points  of  low  radius  of  the  sheet  of  glass  (figure  2).  !  j  s  K ) j ^ M   > 
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T i t l e   of   t h e   i n v e n t i o n :   "AN  IMPROVED  MACHINE  FOR  GRINDING 

THE  EDGES  OP  A  SHEET  OF  GLASS,  PARTICULARLY  FOR  AUTOMOBILE 

WINDOWS" 

D E S C R I P T I O N  

B a c k g r o u n d   of  t h e   i n v e n t i o n  

1.  F i e l d   of  t h e   i n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   an  i m p r o v e d   m a c h i n e  

5  f o r   g r i n d i n g   t h e   e d g e s   of  s h e e t s   of  p l a t e   g l a s s ,   p a r t i -  

c u l a r l y   f o r   u se   in   a u t o m o b i l e   w i n d o w s .  

I t   i s   w e l l   known  t h a t   a  s h e e t   of  g l a s s   w h i c h   h a s  

b e e n   c u t   a c c o r d i n g   to   a  d e s i r e d   p r o f i l e ,   has   to   be  g r o u n d  

a t   t h e   e d g e s ,   b o t h   to   e l i m i n a t e   t h e   c u t t i n g   e d g e   w h i c h  

10  o t h e r w i s e   c o u l d   p r o d u c e   d i s a d v a n t a g e s   d u r i n g   f u r t h e r  

w o r k i n g ,   and  to   r e m o v e   p o s s i b l e   p e r i f e r a l   m i c r o c r a c k s  

w h i c h   w o u l d   c a u s e   b r e a k a g e   of  t h e   g l a s s   i t s e l f   d u r i n g  

t h e   c o u r s e   of  s u b s e q u e n t   t h e r m a l   t r e a t m e n t   ( t e m p e r i n g ,  

b e n d i n g ,   and  t h e   l i k e ) .  

15  The  t e r m   g r i n d i n g   i s   u s e d   to   d e f i n e   t h e   o p e r a t i o n  

w h i c h   a l l o w s   r e m o v a l ,   by  means   of  a  d i a m o n d   w h e e l ,   o f  

a  t h i c k n e s s   of  m a t e r i a l   l o c a t e d   on  t h e   e d g e   of  t h e   s h e e t  

f o r   a  d e p t h   w h i c h   v a r i e s   as  a  f u n c t i o n   of  t h e   u se   f o r  

w h i c h   t h e   s h e e t   i s   i n t e n d e d .  

20  2.  D e s c r i p t i o n   of  t h e   P r i o r   A r t  

A p p a r a t i   f o r   g r i n d i n g   s h e e t s   of  g l a s s   a r e   a l r e a d y  

known  f rom  t h e   p r i o r   a r t .  

For   e x a m p l e   a  t y p e   of  m a c h i n e   u s e d   i n d u s t r i a l l y   i s  

known  in  w h i c h   t h e   g l a s s   r o t a t e s   a r o u n d   an  a x i s   of  r o t a -  

25  t i o n   a r o u n d   w h i c h   a l s o   r o t a t e s   a  cam  s h a p e d   l i k e   t h e  

g l a s s .   A  f o l l o w e r   w h e e l   e n g a g e s   w i t h   t h e   p r o f i l e   o f  
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t h e   cam,  to   r e g u l a t e   t h e   p o s i t i o n   of  t h e   g r i n d   w h e e l  

w i t h   r e s p e c t   to   t h e   g l a s s .   T h i s   g r i n d i n g   s y s t e m   i s  

c o m m o n l y   known  as  cam  g r i n d i n g .   E x a m p l e s   of  t h e s e  

m a c h i n e s   a r e   i l l u s t r a t e d   in   US  p a t e n t s   2 5 6 1 9 2 9   a n d  
5  2 2 9 3 8 2 8 ,   as  w e l l   as  p u b l i s h e d   I t a l i a n   a p p l i c a t i o n   n u m b e r  

1 9 3 6 6 A / 7 9 .  

In  a l l   t h e   m a c h i n e s   i l l u s t r a t e d   in   t h e   a b o v e   p a t e n t s ,  
i t   s h o u l d   be  n o t e d   t h a t   t h e   d i s t a n c e   b e t w e e n   t h e   p i v o t  

p o i n t   of   t h e   w h e e l   arm  and  t h e   a x i s   of   t h e   s h a f t   s u p p o r t -  
10  i n g   t h e   g l a s s   i s   f i x e d .  

In  F r e n c h   p a t e n t   n u m b e r   2 0 7 0 5 2 1 ,   w h i c h   i l l u s t r a t e s  

a  m a n u a l l y   c o n t r o l l e d   m a c h i n e   f o r   p r o c e s s i n g   p r o f i l e s  
of   s h e e t s   of   g l a s s   a t   t h e   a r t i s a n   l e v e l ,   t h e   d i s t a n c e  

b e t w e e n   t h e   a x i s   of   r o t a t i o n   of  t h e   w h e e l   arm  and  t h e  
15  a x i s   of   t h e   s h a f t   s u p p o r t i n g   t h e   g l a s s   i s   v a r i a b l e ,  

m o r e o v e r   t h e   s u p p o r t   of   t h e   w h e e l   arm  moves   in   a  c o m p l e x  

f a s h i o n ,   in   any   c a s e   n o t   r e c t i l i n e a r   w i t h   r e s p e c t   t o  
t h e   c h a s s i s .  

US  p a t e n t   n u m b e r   4 5 8 7 7 6 4   d e s c r i b e s   a  g r i n d i n g   m a c h i n e  
20  w h i c h   d o e s   n o t   u s e   a  c o p y i n g   cam,  and  u s e s   i n s t e a d   a n  

e l e c t r o n i c   c o n t r o l   s y s t e m   w h i c h   a l l o w s   a d j u s t m e n t   o f  
t h e   g r i n d i n g   p a r a m e t e r s   s u c h   as  p r e s s u r e   and  p e r i f e r a l  

g r i n d i n g   s p e e d ,   so  as  to   o b t a i n   b o t h   t h e   a d v a n t a g e s  
of   e l i m i n a t i n g   t h e   c o p y i n g   cam  and  of  o b t a i n i n g   a  h i g h  

25  w o r k i n g   q u a l i t y .   T h i s   m a c h i n e   makes   u s e   of  t h e   c o m b i n a -  

t i o n   of   t h r e e   m e c h a n i c a l   m o t i o n s :   a  r o t a t i o n a l   m o t i o n  

of   t h e   p i e c e   to   be  p r o c e s s e d   w h i c h   d e f i n e s   t h e   g r i n d i n g  

s p e e d ,   a  r o t a t i o n a l   m o t i o n   of  t h e   w h e e l   arm  a b o u t   i t s  

p i v o t   p o i n t   w h i c h   d e f i n e s   t h e   g r i n d i n g   p r e s s u r e   a n d  
30  a  r e c i p r o c a t i n g   l i n e a r   m o t i o n   of  t h e   p i v o t   p o i n t   i t s e l f  
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in  t h e   h o r i z o n t a l   d i r e c t i o n ,   as  a  f u n c t i o n   of  t h e   s h a p e  

of  t h e   p i e c e   b e i n g   w o r k e d .  

I t   has   b e e n   n o t e d   in   p r a c t i c a l   u se   t h a t   t h e   a b o v e  

d e s c r i b e d   s y s t e m ,   w h i l e   r e p r e s e n t i n g   a  c o n s i d e r a b l e  

5  i m p r o v e m e n t   w i t h   r e s p e c t   to   t h e   known  s y s t e m s ,   has   s o m e  

d r a w b a c k s   in  t h e   c a s e   of  g r i n d i n g   p i e c e s   h a v i n g   s h a r p  

c o r n e r s   of  a  v e r y   low  r a d i u s   of  c u r v a t u r e .   In  f a c t  

in  t h i s   c a s e   i t   i s   d i f f i c u l t   to   a d j u s t   t h e   p r e s s u r e  

and  p e r i f e r a l   s p e e d   w h i c h   a r e   t h e   c h a r a c t e r i s t i c   p a r a -  

10  m e t e r s   d e t e r m i n i n g   t h e   g r i n d i n g   q u a l i t y   in  t h e   c o r n e r  

a r e a s ,   r e s u l t i n g   in   an  u n d e s i r e d   d e f o r m a t i o n   of  t h e  

c o r n e r   i t s e l f .  

Summary  of  t h e   I n v e n t i o n  

An  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   to   p r o v i d e  

15  an  i m p r o v e d   m a c h i n e   f o r   g r i n d i n g   e d g e s   w i t h   no  use   o f  

a  c o p y i n g   cam,  c a p a b l e   of  o b t a i n i n g   a  h i g h e r   w o r k i n g  

p r e c i s i o n   on  a r e a s   h a v i n g   s h a r p   c o r n e r s   of  a  low  r a d i u s  

of  c u r v a t u r e   in  t h e   work  p i e c e .  

T h i s   o b j e c t   i s   f u l f i l l e d   by  an  i m p r o v e m e n t   to   a  m a c h i n e  

2Q  of  t h e   t y p e   d e s c r i b e d   in   US  p a t e n t   n u m b e r   4 5 8 7 7 6 4 ,   w h e r e i n  

a  f o u r t h   m e c h a n i c a l   m o t i o n   i s   a d d e d   to   t h e   t h r e e   m o -  

t i o n s   p r e v i o u s l y   i l l u s t r a t e d ,   t h e   f o u r t h   m e c h a n i c a l  

m o t i o n   b e i n g   a  r o t a t i o n a l   m o t i o n   of  a  s u p p o r t   m e m b e r  

of  t h e   w h e e l   a rm,   t h e   s u p p o r t   member   b e i n g   p i v o t e d   t o  

25  t h e   c a r r i a g e   by  means   of  a  j o u r n a l   t h u s   b e i n g   d r i v e n  

by  t h e   r e c i p r o c a t i n g   l i n e a r   m o t i o n   of  t h e   c a r r i a g e   i t s e l f .  

T h i s   a d d i t i o n a l   m o t i o n ,   w h i c h   a g a i n   i s   c o n t r o l l e d   b y  

e l e c t r o n i c   p r o c e s s i n g ,   c a u s e s   t h e   m a c h i n e   to   m a i n t a i n  

t h e   c e n t e r   of  t h e   g r i n d   w h e e l   in  a l l   c a s e s   s l i d i n g   a l o n g  

30  a  h o r i z o n t a l   a x i s ,   p a r a l l e l   to   t h e   r e c i p r o c a t i n g   l i n e a r  
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m o t i o n   of   t h e   c a r r i a g e   d u r i n g   g r i n d i n g .   In  s u c h   a  w a y  
i t   i s   p o s s i b l e   to   e n s u r e   t h a t   t h e   a m o u n t   of  t i m e   f o r  
w h i c h   t h e   g r i n d   w h e e l   i s   in   c o r r e s p o n d a n c e   w i t h   t h e  

c o r n e r s   i s   e x a c t l y   t h a t   d e s i r e d ,   w i t h   no  d i s a d v a n t a g e o u s  
5  t i m e   i n c r e a s e   or   d e c r e a s e ,   due  to   a  d i s p l a c e m e n t   o f  

t h e   a x i s   of   r o t a t i o n   of  t h e   g r i n d   w h e e l   f rom  t h e   a b o v e  
m e n t i o n e d   a x i s .   T h i s   c a u s e s   t h e   e l i m i n a t i o n   o f  
d i s t u r b a n c e s   to   t h e   g r i n d i n g   s p e e d   p a r a m e t e r   w h i c h   w o u l d  
be  i n t r o d u c e d   by  a  r e l a t i v e   m o v e m e n t   of  t h e   g r i n d   w h e e l ,  

10  w i t h   r e s p e c t   t o   t h e   p i e c e   b e i n g   w o r k e d ,   in   a  t r a n s v e r s a l  
d i r e c t i o n   w i t h   r e s p e c t   t o   t h e   s t r a i g h t   l i n e   c r o s s i n g  
t h e   a x i s   of   r o t a t i o n   of   t h e   g r i n d   w h e e l   and  t h e   a x i s  
of   r o t a t i o n   of  t h e   work   p i e c e .  

I t   i s   c o n s e q u e n t l y   an  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n  
15  to   p r o v i d e   an  i m p r o v e d   m a c h i n e   f o r   g r i n d i n g   t h e   e d g e  

of   s h e e t s   of   g l a s s ,   d r i v e n   by  d i g i t a l l y   c o n t r o l l e d   e l e c -  
t r i c   m o t o r s ,   of   t h e   t y p e   w h i c h   i n c l u d e s   a  g r i n d   w h e e l  

r o t a t i n g   a t   a  f i x e d   s p e e d   a b o u t   a  a x i s   of  r o t a t i o n ,  
and  c a r r i e d   by  a  w h e e l   arm  s u p p o r t e d   on  an  h o r i z o n t a l l y  

20  r e c i p r o c a t i n g   c a r r i a g e ,   m o v e a b l e   as  a  f u n c t i o n   of  t h e  

g e o m e t r i c a l   s h a p e   of  t h e   s h e e t   to   be  w o r k e d   a l o n g   a  
r e c t i l i n e a r   p a t h   f i x e d   w i t h   r e s p e c t   to   t h e   s h e e t ,   t h e  
s h e e t   b e i n g   s u p p o r t e d   and  r o t a t e d   by  a  c h u c k   h a v i n g  
a  f i x e d   p o s i t i o n   and  a  v a r i a b l e   s p e e d   of  r o t a t i o n   w h i c h  

25  d e t e r m i n e s   t h e   g r i n d i n g   s p e e d ,   t h e   i m p r o v e m e n t   in   t h e  
m a c h i n e   c o m p r i s i n g :   a  s u p p o r t   of   t h e   w h e e l   arm  s e c u r e d  
to   t h e   c a r r i a g e   by  means   of  a  j o u r n a l   b e a r i n g   f o r   a  
h o r i z o n t a l   p i v o t a l   m o v e m e n t ;   a  j o u r n a l   s h a f t   p i v o t a l l y  
s e c u r e d   to   t h e   s u p p o r t   f o r   a  h o r i z o n t a l   p i v o t a l   m o v e m e n t  

30  to   s a i d   s u p p o r t   and  p o s i t i o n e d   in  a  h o r i z o n t a l l y   o f f s e t  
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and  p a r a l l e l   r e l a t i o n s h i p   w i t h   r e s p e c t   to   t h e   j o u r n a l  

b e a r i n g ,   t h e   w h e e l   arm  b e i n g   r i g i d l y   s e c u r e d   a t   o n e  

end  t h e r e o f   to   t h e   j o u r n a l   s h a f t   and  s u p p o r t i n g   t h e  

g r i n d   w h e e l   a t   t h e   o t h e r   e n d ;   a  d i g i t a l l y   c o n t r o l l e d  

5  t o r q u e   m o t o r   to   c o n t r o l   t h e   a t t i t u d e   of  t h e   s u p p o r t  

and  to   p r o v i d e   t h e   g r i n d i n g   p r e s s u r e ,   t h e   m o t o r   b e i n g  

c o n n e c t e d   to   t h e   j o u r n a l   b e a r i n g   of  t h e   s u p p o r t   f o r  

r o t a t i n g   t h e   b e a r i n g   to   t h e   e x t e n t   t h a t   t h e   s u p p o r t  

o r i e n t a t i o n ,   d e f i n e d   by  a  s t r a i g h t   l i n e   c r o s s i n g   t h e  
10  c e n t e r   of  t h e   b e a r i n g   and  t h e   c e n t e r   of  t h e   j o u r n a l  

s h a f t ,   i s   m a i n t a i n e d   c o n s t a n t l y   p a r a l l e l   to  t h e   t a n g e n t  

on  t h e   p r o f i l e   of  t h e   s h e e t   of  g l a s s   a t   t h e   i n s t a n t a n e o u s  

w o r k i n g   p o i n t ;   and  a  d i g i t a l l y   c o n t r o l l e d   p i s t o n   a c t i n g  

b e t w e e n   t h e   s u p p o r t   and  t h e   w h e e l   arm  to   c o n t r o l   t h e  

15  a n g l e   b e t w e e n   t h e   s u p p o r t   and  t h e   w h e e l   arm  and  to   m a i n -  

t a i n   t h e   a x i s   of  r o t a t i o n   of  t h e   g r i n d   w h e e l   c o n s t a n t l y  

on  a  p a t h   d e f i n e d   by  a  s t r a i g h t   l i n e   p a r a l l e l   to   t h e  

r e c t i l i n e a r   p a t h   of  t h e   c a r r i a g e   and  p a s s i n g   t h r o u g h  

t h e   a x i s   of   r o t a t i o n   of  t h e   s h e e t .  

20  F u r t h e r m o r e ,   an  o b j e c t   of  t h e   i n v e n t i o n   i s   an  i m p r o v e d  

m e t h o d   f o r   g r i n d i n g   t h e   e d g e   of   s h e e t s   of  g l a s s ,   w h e r e i n  

t h e   a x i s   of  r o t a t i o n   of  t h e   g r i n d   w h e e l   i s   moved  a l o n g  

a  r e c t i l i n e a r   p a t h   d e f i n e d   by  a  s t r a i g h t   l i n e   p a r a l l e l  

to   t h e   t r a n s l a t i o n a l   d i r e c t i o n   of  t h e   c a r r i a g e   and  p a s s i n g  
25  t h r o u g h   t h e   a x i s   of  r o t a t i o n   of  t h e   c h u c k .  

B r i e f   d e s c r i p t i o n   of  t h e   d r a w i n g s  

The  p r e s e n t   i n v e n t i o n   w i l l   be  f u r t h e r   i l l u s t r a t e d  

by  r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

f i g u r e   1  shows  t h e   e l e m e n t s   of  t h e   m a c h i n e   a c c o r d i n g  

30  to   t h e   i n v e n t i o n ,   in  t h e   d i r e c t i o n   of  a r r o w s   I - I   o n  
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f i g u r e   3,  n a m e l y   w i t h   t h e   t r a n s l a t i o n a l   d i r e c t i o n   o f  

t h e   c a r r i a g e   p e r p e n d i c u l a r   to   t h e   d r a w i n g ;  

f i g u r e   2  i s   a  s c h e m a t i c a l   t o p   v i e w   of  t h e   p r e s e n t  

i n v e n t i o n   ; 

f i g u r e   3  i s   a  s i d e   s e c t i o n   v i e w   a l o n g   t h e   l i n e   I I I -  

I I I   on  f i g u r e   2 ;  

f i g u r e   4  i s   a  s i m p l i f i e d   o u t l i n e   of   t h e   k i n e m a t i c a l  

m o v e m e n t s   of  t h e   g r i n d   w h e e l   a c c o r d i n g   to   t h e   p r i o r  

a r t   ;  a n d  

f i g u r e   5  i s   a  s i m p l i f i e d   o u t l i n e   of  t h e   k i n e m a t i c a l  

m o v e m e n t s   of  t h e   g r i n d   w h e e l   a c c o r d i n g   to   t h e   p r e s e n t  

i n v e n t i o n   . 

D e s c r i p t i o n   of  t h e   P r e f e r r e d   E m b o d i m e n t  

R e f e r r i n g   to   f i g u r e s   1  to   3,  t h e   m a c h i n e   i s   b a s e d  
15  on  a  c h a s s i s   1  w h i c h   s u p p o r t s   s l i d e   g u i d e s   2  on  w h i c h  

a  c a r r i a g e   5  s l i d e s .   The  c a r r i a g e   i s   moved  in   a  r e c i p r o -  

c a t i n g   r e c t i l i n e a r   h o r i z o n t a l   t r a n s i t i o n a l   m o v e m e n t  

w h i c h   s e r v e s   t h e   p u r p o s e   of   e s t a b l i s h i n g   t h e   d i s t a n c e  

of   t h e   a x i s   of   r o t a t i o n   of  a  g r i n d   w h e e l   9  f r o m   t h e  
2 0  a x i s   of   r o t a t i o n   of  a  c h u c k   11  s u p p o r t i n g   t h e   g l a s s  

to   be  w o r k e d .   Such  e l e m e n t s   of   t h e   m a c h i n e   o p e r a t e  

as   d e s c r i b e d   in   t h e   US  p a t e n t   4 5 8 7 7 6 4   h e r e i n   i n d i c a t e d  

as  a  r e f e r e n c e .  

As  s t a t e d   a b o v e ,   in   o r d e r   to   e l i m i n a t e   t h e   w o r k i n g  

d e f e c t s   in   c o r r e s p o n d a n c e   to   t h e   c o r n e r s   or   p o i n t s   o n  

t h e   s h e e t   of   g l a s s   w i t h   a  low  c u r v a t u r e   r a d i u s ,   i t   h a s  

b e e n   f o u n d   n e c e s s a r y   t h a t   t h e   g r i n d   w h e e l   9  be  d r i v e n  

by  t h e   c a r r i a g e   5  w i t h o u t   any   d i s p l a c e m e n t   in   a  d i r e c t i o n  

t r a n s v e r s a l   to   t h e   m o v e m e n t   of  t h e   c a r r i a g e   5 .  

30  In  o r d e r   to   o b t a i n   t h i s   r e s u l t   and  o t h e r s   w h i c h   w i l l  
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be  i l l u s t r a t e d   h e r e i n a f t e r ,   t h e   w h e e l   arm  3  w h i c h   s u p p o r t s  

t h e   w h e e l   m a n d r e l   12,  i s   d r i v e n   by  c a r r i a g e   5  w i t h   t h e  

i n t e r m e d i a t i o n   of  a  s u p p o r t   7,  w h i c h   i s   p i v o t a l l y   c o n -  

n e c t e d   to   t h e   c a r r i a g e   5  by  means   of  a  j o u r n a l   b e a r i n g  

5  10.   The  b e a r i n g   10  c o m p r i s e s   a  s h a f t   6  i n t e g r a l   w i t h  

t h e   s u p p o r t   7,  r o t a t a b l e   w i t h   r e s p e c t   to   t h e   c a r r i a g e  

5  and  i n t e g r a l   w i t h   a  p u l l e y   4  w h i c h ,   t h r o u g h   a  b e l t  

t r a n s m i s s i o n ,   i s   r o t a t i o n a l l y   d r i v e n   by  a  t o r q u e   m o t o r ,  

n o t   shown  in   t h e   d r a w i n g .   The  m o t o r   a d j u s t s   t h e   a t t i t u d e  

10  or  a n g u l a r   p o s i t i o n   of  t h e   p u l l e y   4  and  c o n s e q u e n t l y  

of  t h e   s u p p o r t   7  r e l a t i v e   to   t h e   c h a s s i s ,   t h e   m o t o r  

b e i n g   c o n t r o l l e d ,   as  a r e   t h e   o t h e r   m o t o r s   of  t h e   m a c h i n e ,  

by  a  d i g i t a l   p r o c e s s o r   w h e r e i n   t h e   w o r k i n g   p a r a m e t e r s  

as  w e l l   as  t h e   p r o f i l e   of  t h e   work   p i e c e   a r e   s t o r e d .  

15  The  m o t o r   s e r v e s   t h e   a d d i t i o n a l   p u r p o s e   of  e s t a b l i s h i n g  

in  an  i n s t a n t   by  i n s t a n t   mode  t h e   g r i n d i n g   p r e s s u r e  

w h i c h   i s   one  of  t h e   b a s i c   w o r k i n g   p a r a m e t e r s ,   and  i t  

m a i n t a i n s   t h e   g r i n d   w h e e l   9  a g a i n s t   t h e   e d g e   of  t h e  

s h e e t   of  g l a s s   a t   t h e   d e s i r e d   p r e s s u r e ,   so  as  to   r e m o v e  

20  t h e   d e s i r e d   a m o u n t   of  m a t e r i a l .   The  s h e e t   i s   s u p p o r t e d  

by  and  made  i n t e g r a l   w i t h   a  r o t a t i n g   c h u c k   11  h a v i n g  

a  f i x e d   a x i s   of  r o t a t i o n .  

On  t h e   s u p p o r t   7  a  j o u r n a l   s h a f t   8  i s   p i v o t a l l y   s e c u -  

r e d ,   w h i c h   in  a  p a r t i c u l a r   e m b o d i m e n t   i s   a  s q u a r e   r o d  

25  j o u r n a l e d   a t   b o t h   e n d s   to   t h e   s u p p o r t   7.  The  j o u r n a l  

s h a f t   8  r i g i d l y   s u p p o r t s   t h e   w h e e l   arm  3.  B e t w e e n   t h e  

s u p p o r t   7  and  t h e   w h e e l   arm  3  a  p n e u m a t i c   p i s t o n   16  

i s   a c t i n g ,   whose   f u n c t i o n   i s   to   c o n t r o l   and  c o r r e c t  

t h e   a n g u l a t i o n   b e t w e e n   t h e   s u p p o r t   7  and  t h e   w h e e l   a r m  

30  3,  so  as  to   m a i n t a i n   t h e   a x i s   of  r o t a t i o n   of  t h e   g r i n d  
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w h e e l   9  on  a  s t r a i g h t   l i n e   p a r a l l e l   to   t h e   d i r e c t i o n  
of   m o v e m e n t   of   t h e   c a r r i a g e   5 .  

The  p i s t o n   16  c an   be  of  a  r o l l i n g   m e m b r a n e   t y p e ,  
c o n t r o l l e d   by  an  e l e c t r o m a g n e t i c   t r a n s d u c e r   w h i c h   i n  

5  t u r n   i s   c o n t r o l l e d ,   as  a r e   t h e   o t h e r   m o t o r s   of   t h e  
m a c h i n e ,   by  a  d i g i t a l   p r o c e s s o r   w h i c h   e s t a b l i s h e s   p o i n t  
by  p o i n t   t h e   a n g u l a t i o n   b e t w e e n   t h e   s u p p o r t   7  and  t h e  
arm  3 .  

P r e f e r a b l y ,   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   t h e  
10  a t t i t u d e   of   t h e   s u p p o r t   7  r e l a t i v e   to   t h e   c a r r i a g e   5 

i s   m a i n t a i n e d   p a r a l l e l   to   t h e   t a n g e n t   a t   t h e   p o i n t   o f  
t h e   s h e e t   of   g l a s s   w h i c h   i s   b e i n g   w o r k e d   by  t h e   g r i n d  
w h e e l .   By  t h e   t e r m   " a t t i t u d e   of   t h e   s u p p o r t   7" ,   we  
i n t e n d   a  d i r e c t i o n   d e f i n e d   by  a  s t r a i g h t   l i n e   c r o s s i n g  

15  t h e   a x i s   o f   r o t a t i o n   of   t h e   s u p p o r t   7  ( a x i s   of   t h e   s h a f t  
6)  and  t h e   a x i s   of   r o t a t i o n   of   t h e   w h e e l   arm  3  ( a x i s  
of   r o t a t i o n   of   t h e   j o u r n a l   s h a f t   8 ) .   The  a t t i t u d e   o f  
t h e   s u p p o r t   7,  as   s t a t e d   h e r e i n b e f o r e ,   i s   o b t a i n e d   b y  
r o t a t i n g   t h e   p u l l e y   4  to   s u c h   an  e x t e n t   t h a t   t h e   d e s i r e d  

20  a t t i t u d e   of   t h e   s u p p o r t   7  i s   o b t a i n e d .  

P r e f e r a b l y   t h e   c o m b i n a t i o n   of   t h e   m o v e m e n t s   p e r f o r m e d  
by  c a r r i a g e   5,  s u p p o r t   7  and  w h e e l   arm  3  i s   so  r e a l i z e d  
t h a t   t h e   a x i s   of   r o t a t i o n   of   t h e   g r i n d   w h e e l   and  t h e  
a x i s   of   r o t a t i o n   of   t h e   p u l l e y   4  as  w e l l   as  t h e   s h a f t  
6,  a r e   a l l   p l a c e d   on  t h e -   same  v e r t i c a l   l i n e .   In  t h i s  
way  t h e   a n g l e   c o r r e c t i o n   b e t w e e n   t h e   s u p p o r t   7  and  t h e  
arm  3,  p e r f o r m e d   by  t h e   p i s t o n   -16,  w i l l   a l w a y s   be  o f  
a  s m a l l   e x t e n t .  

C o n s e q u e n t l y   f o r   e a c h   p o i n t   on  t h e   p r o f i l e   of   t h e  
30  s h e e t   of   g l a s s   to   be  g r o u n d ,   t h e   e l e c t r i c   m o t o r s   c o n t r o l -  
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l e d   by  t h e   e l e c t r o n i c   p r o c e s s o r   w i l l   e s t a b l i s h   t h e   w o r k i n g  

p a r a m e t e r s ,   n a m e l y   s p e e d   of  r o t a t i o n   of   t h e   work   p i e c e ,  

w o r k i n g   p r e s s u r e ,   d i s t a n c e   of  t h e   c e n t e r   of  t h e   g r i n d  

w h e e l   9  to   t h e   c e n t e r   of  t h e   c h u c k   11,   and  a d d i t i o n a l l y  
5  t h e   a t t i t u d e   of  t h e   s u p p o r t   7  and  t h e   a n g l e   c o r r e c t i o n  

b e t w e e n   t h e   s u p p o r t   7  and  t h e   w h e e l   arm  3 .  

The  o p e r a t i o n   of  t h e   a b o v e   i l l u s t r a t e d   m a c h i n e   w i l l  

be  b e t t e r   a p p r e c i a t e d   by  r e f e r e n c e   to   f i g u r e s   4  a n d  

5 .  

10  F i g u r e   4  s c h e m a t i c a l l y   i l l u s t r a t e s   t h e   m o v e m e n t s  

of  a  d e v i c e   o p e r a t i n g   a c c o r d i n g   to   US  p a t e n t   4 5 8 7 7 6 4 .  

A  p i e c e   of  g l a s s   V  b o r n e   by  a  c h u c k   11,  r o t a t e s   i n  

t h e   d i r e c t i o n   of  t h e   a r r o w   P  •  .  in  f i g u r e   4  t h e r e   a r e  

f u r t h e r m o r e   i l l u s t r a t e d   a  g r i n d   w h e e l   91,  a  w h e e l   a r m  

3 ' ,   a  c a r r i a g e   51  and  a  s l i d e   g u i d e   2  ' .   F i g u r e   4  i l l u -  

s t r a t e s   f o u r   s u c c e s s i v e   p o s i t i o n s   t a k e n   by  t h e   g r i n d  

w h e e l   9'  and  i n d i c a t e d   in   C 1 ^   C ' 2 ,   C '3  and  C '4   r e s p e c t -  

i v e l y ,   s a i d   s y m b o l s   i n d i c a t i n g   t h e   c e n t e r   of  t h e   g r i n d  

w h e e l   9f  in   t h e   d i f f e r e n t   p o s i t i o n s .   I t   can  be  o b s e r v e d  

20  t h a t   t h e   a x i s   of  r o t a t i o n   of  t h e   g r i n d   w h e e l   i s   c o n t i n -  

u o u s l y   d i s p l a c e d   f rom  t h e   t r a n s l a t i o n a l   d i r e c t i o n   R1 

d e f i n e d   by  a  s t r a i g h t   l i n e   p a s s i n g   t h r o u g h   t h e   a x i s  

of  r o t a t i o n   of  t h e   work   p i e c e   and  p a r a l l e l   to   t h e   g u i d e  

2 .  

25  S a i d   d i s p l a c e m e n t   g i v e s   p l a c e   to   a  h o l d i n g   t i m e   o f  

t h e   g r i n d   w h e e l   on  t h e   w o r k i n g   p o i n t   in   c o r r e s p o n d e n c e  

to   a  c o r n e r ,   w h i c h   i s   l o n g e r   t h a n   t h a t   d e s i r e d ,   r e s u l t i n g  

in   a  d e f o r m a t i o n   of  t h e   c o r n e r   as  w o r k e d .  

In  f a c t ,   by  o b s e r v i n g   t h e   p a s s a g e   f r o m   t h e   s e c o n d  

to   t h e   t h i r d   p o s i t i o n ,   i t   can   be  s e e n   t h a t   t h e   a x i s  



0 2 3 3 1 5 9  -  10  -  

of  r o t a t i o n   C '2   i s   s h i f t e d   t o w a r d s   t h e   d i r e c t i o n   R1 

u n t i l   o v e r l y i n g   t h e r e o n   ( C   3)  ,  w h e r e a s   in   t h e   s u c c e s s i v e  

p a s s a g e   t h e   a x i s   of  r o t a t i o n   C  '  4  of   t h e   g r i n d   w h e e l  

i s   d i s p l a c e d   f r o m   t h e   l i n e   R ' .   When  b e a r i n g   in   m i n d  

t h a t   t h e   s p e e d   of   r o t a t i o n   of   t h e   g r i n d   w h e e l   i s   c o n s t a n t ,  

i t   can   be  o b s e r v e d   t h a t   in   t h i s   c a s e   t h e r e   w i l l   be  a  

t r a n s l a t i o n a l   s p e e d   of   t h e   g r i n d   w h e e l   w h i c h ,   a d d e d  

to   t h e   a b s o l u t e   s p e e d   of  t h e   work   p i e c e ,   l e a d s   to   a  

r e l a t i v e   s p e e d   b e t w e e n   t h e   g r i n d   w h e e l   and  t h e   w o r k  

!0  p i e c e   w h i c h   i s   d i f f e r e n t   f r o m   t h a t   d e s i r e d   f o r   w o r k i n g  

on  t h e   p o i n t   in   q u e s t i o n .   In  f a c t   s a i d   d e s i r e d   s p e e d  

s h o u l d   h a v e   b e e n   e q u a l   t o   t h e   a b s o l u t e   s p e e d   of  t h e  

w o r k   p i e c e .  

What  h a p p e n s   in   p r a c t i c e   i s   t h a t   t h e   g r i n d   w h e e l  

15  91  w i l l   p a u s e   a t   t h e   same  p o i n t   f o r   a  t i m e   l o n g e r   t h a n  

t h a t   d e s i r e d ,   w i t h o u t   t h e   e l e c t r o n i c   c o n t r o l   of   t h e  

p e r i f e r a l   s p e e d   of   t h e   work   p i e c e   b e i n g   a b l e   to   m a k e  

i t   s h o r t e r .  

One  p o s s i b l e   way  of   r e d u c i n g   t h e   d e f o r m a t i o n   w i t h o u t  
2 0  

m o d i f y i n g   t h e   m a c h i n e ,   i s   t o   c o n s i d e r a b l y   d e c r e a s e ,  

e v e n   t o   z e r o ,   t h e   g r i n d i n g   p r e s s u r e .   H o w e v e r ,   e v e n  

i f   t h i s   w e r e   z e r o e d ,   t h e   g l a s s   c o r n e r   w o u l d   be  p r e s s e d ,  

d u r i n g   i t s   r o t a t i o n a l   m o v e m e n t ,   by  a  c o n s i d e r a b l e   w e i g h t  

c o n s i s t i n g   of  t h e   w e i g h t   of   t h e   g r i n d   w h e e l ,   m a n d r e l  

and   w h e e l   a r m ,   w h i c h   w o u l d   l e a d   in   any   c a s e   to   an  u n -  

d e s i r e a b l e   d e f o r m a t i o n   of  t h e   c o r n e r .  

T u r n i n g   now  to   f i g u r e   5  w h e r e i n   t h e   k i n e m a t i c a l   m o v e -  

m e n t s   of   t h e   g r i n d   w h e e l   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n -  

t i o n   a r e   o u t l i n e d ,   i t   can   be  o b s e r v e d   t h a t   in   t h e   s e r i e s  

of  p o s i t i o n s   of  t h e   work   p i e c e   V,  w h i c h   r o t a t e s   a c c o r d i n g  



0 2 3 3 1 5 9  
-  11  -  

to   t h e   a r r o w   F,  t h e   g r i n d   w h e e l   9  in  a l l   c a s e s   m a i n t a i n s  

i t s   a x i s   of  r o t a t i o n   c l r   C2,  C3  r e s p e c t i v e l y ,   a l o n g  

t h e   d i r e c t i o n   R  p a s s i n g   t h r o u g h   t h e   a x i s   of  r o t a t i o n  

of  t h e   work   p i e c e   V  and  p a r a l l e l   to   t h e   t r a n s l a t i o n a l  
5  d i r e c t i o n   of  t h e   c a r r i a g e   5.  T h i s   a r r a n g e m e n t   i s   o b t a i n e d  

by  r e a s o n   of  a  s u p p o r t   7  of  t h e   w h e e l   arm  3  b e i n g   c a u s e d  

to   r o t a t e ,   as  s t a t e d   h e r e i n b e f o r e ,   so  t h a t   t h e   a t t i t u d e  

t h e r e o f   i s   k e p t   p a r a l l e l   to   t h e   p r o f i l e   of  t h e   w o r k  

p i e c e .  

10  A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   in   c o r r e s p o n d e n c e  

w i t h   t h e   c o r n e r s ,   any  t r a n s v e r s a l   o s c i l l a t i o n   of  t h e  

p a t h   of  t h e   a x i s   of  r o t a t i o n   of  t h e   g r i n d   w h e e l   9  i s  

i n h i b i t e d ,   so  t h a t   s a i d   c e n t e r   w i l l   n o t   be  d i s p l a c e d  

f r o m   t h e   l i n e   R  as  m e n t i o n e d   a b o v e .   C o n s e q u e n t l y   t h e  
15  h o l d i n g   t i m e   on  t h e   c o r n e r s   w i l l   be  e x a c t l y   t h a t   d e s i r e d  

and  s e t   on  t h e   e l e c t r o n i c   c o n t r o l   of  t h e   m a c h i n e .  

W h e r e a s   t h e   i n v e n t i o n   has   b e e n   d e s c r i b e d   in   a  p r e f e r r e d  

e m b o d i m e n t ,   i t   w i l l   be  a p p r e c i a t e d   t h a t   m o d i f i c a t i o n s  

t h e r e o f   can  be  e n v i s a g e d   w i t h i n   t h e   s c o p e   of  t h e   s a m e  

20  i n v e n t i o n .  
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CLAIMS 

1.  An  i m p r o v e d   m a c h i n e   o p e r a t e d   by  d i g i t a l l y   c o n t r o l l e d  

e l e c t r i c   m o t o r s   f o r   g r i n d i n g   t h e   e d g e   of   a  s h e e t   o f  

g l a s s ,   i n c l u d i n g   a  g r i n d   w h e e l   r o t a t i n g   a t   a  f i x e d   s p e e d  

5  a b o u t   an  a x i s   of  r o t a t i o n ,   and  c a r r i e d   by  a  w h e e l   a r m  

s u p p o r t e d   on  an  h o r i z o n t a l l y   r e c i p r o c a t i n g   c a r r i a g e ,  

moved  as  a  f u n c t i o n   of  t h e   g e o m e t r i c a l   s h a p e   of   a  s h e e t  

to   be  w o r k e d ,   a l o n g   a  r e c t i l i n e a r   p a t h   f i x e d   w i t h   r e s p e c t  

to   s a i d   s h e e t ,   s a i d   s h e e t   b e i n g   s u p p o r t e d   and  r o t a t e d  

10  by  a  c h u c k   h a v i n g   a  f i x e d   p o s i t i o n   and  a  v a r i a b l e   s p e e d  

of   r o t a t i o n   w h i c h   d e t e r m i n e s   t h e   g r i n d i n g   s p e e d ,   s a i d  

m a c h i n e   b e i n g   c h a r a c t e r i z e d   by  t h e   i m p r o v e m e n t   c o m p r i s i n g :  

a  s u p p o r t   (7)  f o r   s a i d   w h e e l   arm  (3)  s e c u r e d   to   s a i d  

c a r r i a g e   (5)  t h r o u g h   a  j o u r n a l   b e a r i n g   (10)   f o r   a  h o r i -  

15  z o n t a l   p i v o t a l   m o v e m e n t ;   a  j o u r n a l   s h a f t   (8)  s e c u r e d  

f o r   a  h o r i z o n t a l   p i v o t a l   m o v e m e n t   to   s a i d   s u p p o r t   ( 7 )  

and  p o s i t i o n e d   in   an  h o r i z o n t a l l y   o f f s e t   and  p a r a l l e l  

r e l a t i o n s h i p   w i t h   r e s p e c t   to   s a i d   j o u r n a l   b e a r i n g   ( 1 0 ) ,  

s a i d   w h e e l   arm  (3)  b e i n g   r i g i d l y   s e c u r e d   a t   one  e n d  

t h e r e o f   to   s a i d   j o u r n a l   s h a f t   (8)  and  s u p p o r t i n g   s a i d  

g r i n d   w h e e l   (9)  a t   t h e   o t h e r   end  t h e r e o f ;   a  d i g i t a l l y  

c o n t r o l l e d   t o r q u e   m o t o r   f o r   c o n t r o l l i n g   t h e   a t t i t u d e  

of  s a i d   s u p p o r t   and  p r o v i d i n g   t h e   g r i n d i n g   p r e s s u r e ,  

s a i d   m o t o r   b e i n g   c o n n e c t e d   to   s a i d   j o u r n a l   b e a r i n g   ( 1 0 )  

25  of   t h e   s u p p o r t   (7)  f o r   r o t a t i n g   s a i d   b e a r i n g   (10)   t o  

s u c h   an  e x t e n t   t h a t   t h e   o r i e n t a t i o n   of  s a i d   s u p p o r t  

(7)  as  d e f i n e d   by  a  s t r a i g h t   l i n e   p a s s i n g   t h r o u g h   t h e  

a x i s   of  r o t a t i o n   of   s a i d   b e a r i n g   (10)   and  t h e   a x i s   o f  

r o t a t i o n   of   s a i d   j o u r n a l   s h a f t   ( 8 ) ,   i s   c o n s t a n t l y   m a i n -  
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t a i n e d   p a r a l l e l   to   t h e   t a n g e n t   on  t h e   p r o f i l e   of  t h e  

s h e e t   of  g l a s s   a t   t h e   i n s t a n t a n e o u s   w o r k i n g   p o i n t ;   a n d  

a  d i g i t a l l y   c o n t r o l l e d   p i s t o n   (16)   a c t i n g   b e t w e e n   s a i d  

s u p p o r t   (7)  and  s a i d   w h e e l   arm  (3)  f o r   c o n t r o l l i n g   t h e  

5  a n g l e   b e t w e e n   t h e   s u p p o r t   and  t h e   w h e e l   arm  and  m a i n t a i n -  

i n g   t h e   a x i s   of  r o t a t i o n   of  t h e   g r i n d   w h e e l   (9)  c o n s t a n t l y  

on  a  p a t h   d e f i n e d   by  a  s t r a i g h t   l i n e   p a r a l l e l   to   t h e  

r e c t i l i n e a r   p a t h   of  s a i d   c a r r i a g e   and  c r o s s i n g   t h e   a x i s  

of  r o t a t i o n   of  s a i d   s h e e t .  

2.  A  m a c h i n e   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   s a i d   j o u r n a l  

b e a r i n g   c o m p r i s e s   a  s h a f t   (6)  i n t e g r a l   w i t h   s a i d   s u p p o r t  

and  a  p u l l e y   (  4  )  ,  d r i v e n   by  s a i d   t o r q u e   m o t o r   t h r o u g h  

a  b e l t   t r a n s m i s s i o n ,   i s   i n t e g r a l   w i t h   s a i d   s h a f t   ( 6 ) .  

3.  A  m a c h i n e   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   s a i d   p n e u -  

m a t i c   p i s t o n   (16)   i s   a  r o l l i n g   m e m b r a n e   p i s t o n   c o n t r o l l e d  

by  an  e l e c t r o m a g n e t i c   t r a n s d u c e r .  

4.  A  m a c h i n e   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   t h e   a x e s  

of  r o t a t i o n   of  s a i d   g r i n d   w h e e l   and  j o u r n a l   b e a r i n g  

a r e   k e p t   s u b s t a n t i a l l y   in   c o i n c i d e n c e   d u r i n g   w o r k i n g .  
2 0  5.  An  i m p r o v e d   m e t h o d   f o r   g r i n d i n g   t h e   e d g e   of  a  

s h e e t   of  g l a s s   w h e r e i n   a  s h e e t   of  g l a s s   i s   r o t a t e d   b y  

means   of  a  c h u c k   h a v i n g   a  v a r i a b l e   v e l o c i t y   and  a  f i x e d  

a x i s   of   r o t a t i o n   and  a  g r i n d   w h e e l   i s   r o t a t e d   a b o u t  

i t s   c e n t e r   a t   a  f i x e d   s p e e d   w i t h   a  v a r i a b l e   g r i n d i n g  
2 5  

p r e s s u r e   and  i s   d r i v e n   by  a  c a r r i a g e   m o v e a b l e   in  r e c t i -  

l i n e a r   d i r e c t i o n ,   c h a r a c t e r i z e d   by  t h e   i m p r o v e m e n t   o f  

m o v i n g   t h e   a x i s   of  r o t a t i o n   of  s a i d   g r i n d   w h e e l   a l o n g  

a  r e c t i l i n e a l   p a t h   d e f i n e d   by  a  l i n e   p a r a l l e l   to   s a i d  

r e c t i l i n e a r   d i r e c t i o n   of  t h e   c a r r i a g e   and  c r o s s i n g  

t h e   a x i s   of  r o t a t i o n   of  s a i d   c h u c k .  
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